Sumnuary Cancer incidence in migrants to New South Wales (NSW) from individual countries within the British Isles has been compared with that in the Australian-born population using data from the NSW Central Cancer Registry for the period 1972-84. Indirectly age-standardised incidence ratios (SIR) showed that, for cancer at all sites combined, Scottish migrants had a significantly higher, and English migrants a lower, incidence than the native-born Australians. Melanoma of skin was less common in migrants from all four countries while lung cancer was more common. In all except the Irish migrants, stomach cancer was more frequent than in the Australian-born. Raised SIRs for bladder cancer were found in men from all the countries and for breast cancer in all except the Irish women but only in the English migrants were these ratios significant. English migrants differed from those from Wales, Scotland and Ireland in Migrants from one country to another take with them the risks of cancer that prevailed in their country of birth (Haenszel, 1982). Mortality studies of migrants from the British Isles to Australia (as a whole) (Armstrong et al., 1983; McMichael et al., 1980; McCall & Stenhouse, 1971; McMichael & Giles, 1988) supported by more recent incidence data from South Australia (McMichael & Giles, 1988; McMichael & Bonett, 1981; McMichael et al., 1989) , have demonstrated markedly higher rates of cancers of the stomach and lung, and bladder (in men), and lower rates of malignant melanoma and other skin cancers, relative to those in the Australian-born. It is generally accepted that, due to the effect of environmental factors, particularly diet and lifestyle, the risks of some, but not all, cancers in migrants change towards those of the host country (Haenszel, 1982). Such an effect is seen in migrants from the British Isles, when the mortality from stomach cancer and melanoma of skin, for example, is compared between those who had been in Australia for more than, and less than, 16 years (Armstrong et al., 1983; McMichael et al., 1980 Table I . That the migrant groups had a higher proportion aged over 65 years (18%, 20%, 24% and 17% respectively) than the Australian-born population (9%), underlies the necessity for age-standardisation.
Migrants from one country to another take with them the risks of cancer that prevailed in their country of birth (Haenszel, 1982) . Mortality studies of migrants from the British Isles to Australia (as a whole) (Armstrong et al., 1983; McMichael et al., 1980; McCall & Stenhouse, 1971; McMichael & Giles, 1988) supported by more recent incidence data from South Australia (McMichael & Giles, 1988; McMichael & Bonett, 1981; McMichael et al., 1989) , have demonstrated markedly higher rates of cancers of the stomach and lung, and bladder (in men), and lower rates of malignant melanoma and other skin cancers, relative to those in the Australian-born. It is generally accepted that, due to the effect of environmental factors, particularly diet and lifestyle, the risks of some, but not all, cancers in migrants change towards those of the host country (Haenszel, 1982) . Such an effect is seen in migrants from the British Isles, when the mortality from stomach cancer and melanoma of skin, for example, is compared between those who had been in Australia for more than, and less than, 16 years (Armstrong et al., 1983; McMichael et al., 1980 Average annual cancer incidence rates, directly age-standardised to the 'world' population (Doll, 1976) , were calculated for the migrant groups so that comparisons could be made with published incidence rates for NSW, England and Wales, and Scotland (Muir et al., 1982) . In Ireland, rates are available only for the south-western counties of Cork and Kerry (Muir et al., 1982) .
Results
During 1972-84, the relative contributions of the English, Welsh, Scottish and Irish migrants to the population and to the total cancer burden of NSW are shown in Table I . That the migrant groups had a higher proportion aged over 65 years (18%, 20%, 24% and 17% respectively) than the Australian-born population (9%), underlies the necessity for age-standardisation.
The standardised incidence ratios (SIRs) for 1972-84 in Tables II and III show that, for cancers at all sites combined, Scottish migrants had a higher incidence (SIR = 114, 99% CI 108-120 for men; SIR= 108, 99% CI 101-115 for women) than the Australian-born population (SIR = 100), while in those from England the rates were lower (SIR = 95, 99% CI 92-97 for men; SIR=97, 99% CI 94-100 for women).
Of the more common cancers, melanoma of skin was seen less frequently in migrants from all four countries while lung cancer was more frequent. In all except the Irish migrants, stomach cancer was more common than in the Australianborn. Raised SIRs were found in men from all the countries for bladder cancer and in all except the Irish women for breast cancer but only in the English migrants did the 99% confidence interval exclude 100.
Cancer of the lip, an uncommon site, was clearly less frequent in migrants from all countries (SIRs ranging from 0 to 62) but, because of small numbers, the 99% confidence intervals excluded 100 only in English migrants and women born in Scotland. Migrants from all countries had a high relative frequency of 'other genital' cancers, the 99% confidence intervals excluding 100 in men from Scotland and women from England (and bordering on significance in English-born men).
In examining individual cancer sites in more detail, the 99% confidence intervals were tighter for migrants from England, due to the larger population, excluding 100 in 20 out of 46 sex-specific sites. The SIRs were significantly lower for cancer of the colon (both sexes), head and neck, larynx and prostate (men), gallbladder and kidney (women), and higher for ovarian cancer. The high SIR for bone cancer in Welsh men (651; 99% CI 112-2,099) was based on four cases.
When comparing cancers between migrant groups, the only site for which 99% confidence intervals did not overlap was lung, which was clearly more common in men born in Scotland (SIR= 171, 99% CI 155-188) than in men from England (SIR= 118, 99% CI 112-125). (Swerdlow, 1986) . When comparing data (Table IV) with this in mind, the rates of British-born migrants tend to lie between those in the country of origin and those of nativeborn Australians.
The general patterns of cancer seen previously in migrants from the British Isles to Australia (mortality, 1962-71) (Armstrong et al., 1983; McMichael et al., 1980; McCall & Stenhouse, 1971) and to South Australia (incidence, 1977-86) (McMichael & Bonett, 1981; McMichael et al., 1989) have been borne out in these incidence data from NSW for 1972-84. Moreover, when the data were divided into two time periods, the same patterns were apparent in each.
On the whole, cancers of the stomach, lung and, for men only, bladder were more common, and of lip and melanoma of skin less common, in British migrants than in the Australian-born population. However, the ability to explore cancer incidence by individual country has highlighted differences that could not be recognised when all British migrants were considered together.
Relative to the native-born Australians, cancer incidence was significantly higher in Scottish, but lower in English migrants. The higher frequencies of lung and stomach cancer were offset only by the lower frequency of melanoma in the Scottish-born, while the English migrants also had significantly lower rates for cancers of the colon and lip in both sexes; prostate, 'head and neck' and larynx in men; and kidney and gallbladder in women.
Most of our findings were consistent with the earlier mortality data (Armstrong et al., 1983) which, for the majority of cancers, were reported separately for England, Wales, Scotland and Ireland. However, the increased frequency of colorectal cancer in Scottish women was not confirmed in the present incidence study. While the high SIRs for cancers of the oesophagus, stomach, larynx, lung and thyroid in women (150) Stomach (151) Colon (153) Rectum (154) Liver (155) Gallbladder ' (156) Pancreas (157) Larynx (161) Trachea, bronchus & lung (162) Bone (170) Melanoma of skin (172) Prostate (185) Testis (186) Other genital (187) Bladder (188) Kidney & ureter (189) Thyroid ( (McMichael, 1978; McMichael & Bonett, 1981; McMichael & Giles, 1988; McMichael et al., 1979 McMichael et al., , 1980 McMichael et al., , 1989 .
Of the smoking-related cancer in men, lung and bladder had a higher incidence in English migrants, relative to NSW, whereas for larynx and 'head and neck', the incidence was lower. That alcohol consumption has increased substantially since the 1930s in Australia but not the British Isles (McMichael, 1978; McMichael et al., 1979) may account for these differences. Alcohol, acting as a vector or co-carcinogen rather than a carcinogen per se, is implicated with tobacco in the development of cancers of the mouth, pharynx and larynx (McMichael, 1983; Tuyns et al., 1988) . Moreover, our findings for laryngeal cancer accord with the mortality rates which, since the mid-1960s, have been lower in Britain than Australia, in men but not in women (McMichael, 1978) .
One systematic and previously unreported finding was the increased relative rate of 'other genital' cancers. In NSW these cancers in men comprise mainly penis (88%), and in women, vulva (76%) and vagina (24%). That penile cancer is higher in British migrants than in Australian-born men perhaps could be attributed to the lower rates of circumcision (in England and Wales: 33% in the 1930s, 20% in 1949 , 10% in 1963 and 6% in 1975 Editorial, 1979 ) compared with NSW (52% in 1973 Wirth, 1982) . Moreover, a link has been reported of penile cancer with cancer of the cervix (Graham et al., 1979; Smith et al., 1980) and parallels noted in the epidemiology of cancers of the cervix, vulva, vagina, penis and anus (Peters et al., 1984) thus indicating common risk factors, such as sexually transmitted infections and possibly, smegma (Reddy & Baruah, 1963) . However, in the migrants in this study, there was no tendency for cancer of the cervix to have a correspondingly high relative incidence, except perhaps in Scottish women. These high relative rates in British migrants may fuel the debate over the desirability of circumcision.
